A remarkable new species in the ant genus Daceton, which has remained monotypic for 205 years, is described from Brazil and Peru. The new species, Daceton boltoni sp. nov., is similar to its sister species, D. armigerum, but differs from it mainly in the form of the pronotal lateral spines and in the pilosity of the first gastral segment. The taxonomic history and biology of the genus is reviewed.
Introduction
The monotypic ant genus Daceton Perty (Myrmicinae: Dacetini), and its hitherto known sole species D. armigerum (Latreille) , is restricted to South American rainforests (Kempf 1972 , Fernández & Sendoya 2004 , Bolton et. al. 2007 . In this region, Daceton and the larger species of the genus Cephalotes Latreille are arguably the most morphologically striking arboreal ants. Daceton usually nests in cavities in the branches and trunks of trees previously bored by beetles and other insects. Blum and Portocarrero (1966) and Moffet and Tobin (1991) state that colonies of D. armigerum contain up to 2500 individuals, whereas Wilson (1962) and Hölldobler & Wilson (1990) estimate that colonies contain between 5000 to 10000 workers. Daceton armigerum has a complex continuously polymorphic caste system, in which smaller workers nurse the brood and larger workers hunt, dismember prey items, and defend the nest (Wilson 1962; Oster & Wilson 1978; Hölldobler & Wilson 1990 ). Wilson (1962) reports that workers of this highly predaceous myrmicine ant hunt individually for a variety of live insects, including flies, grasshoppers, larvae and adults of moths and beetles, and fulgorids. In addition, some workers have been observed tending coccids (Bodkin in Crawley 1916; Brown & Wilson 1960; Wilson 1962) . (Refer to Wilson [1962] for further information on the behavior of D. armigerum.) Recently, Yanoviak et al. (2005) found that individuals of D. armigerum show controlled aerial descent behavior. The genus has been considered primitive with respect to other members of the Dacetini (Brown and Wilson 1959; Bolton 1998 Bolton , 1999 Bolton , 2000 , but a phylogenetic analysis of the tribe is necessary to fully understand the relationships of its constituent species and genera. Current molecular phylogenetic evidence suggests that Dacetini may not be monophyletic (Brady et al. 2006) .
Although workers of Daceton are conspicuous and commonly encountered and collected, there has been no evidence of more than one species in the genus. A study of specimens collected in recent and past biodiversity surveys in Peru and Brazil has revealed the existence of a second remarkable species. Herein we describe this new species and provide a review of the genus.
Material and methods

Study sites
Specimens of the new species were collected from the canopies of two rainforests in the Amazon watershed, one in Peru and one in Brazil. The Peruvian samples were collected in Iquitos, Loreto. Individual workers were attracted to a bait consisting of a mixture of honey and tuna placed approximately 25 m above the ground on a branch of a Sloanea sp. (Elaeocarpaceae) tree. Collections were conducted during both day and night. The Brazilian samples were collected by insecticide fogging of a Terra Firma canopy forest within 70 km of Manaus during the dry season (July-August 1979) by T. L. Erwin and co-workers. The canopy-fogging technique utilized by Erwin consisted of a radio-controlled Dyna-fog machine suspended in the canopy and rotated through a 90° angle while discharging insecticide into the surrounding vegetation (Erwin 1983) . Insects and other arthropods falling from the canopy were collected at ground level into 4 oz Nalgene bottles containing 70% alcohol that were mounted on the bottoms of funnel-shaped sheets (Erwin 1983 Morphology and measurements Examination and measurement of specimens were completed at various magnifications using a light stereomicroscope (Leica MZ16) and were recorded to the nearest 0.001 mm. All measurements are given in millimeters unless noted otherwise. Specimens were photographed using a JVC KY-F70B video camera mounted on a Leica Z16 APO microscope with a Leica Motor-focus System attached to an IBM Intellistation M Pro computer, on which composite images were assembled using Auto-Montage Pro Version 5.03.0018 BETA software® (Synoptics Ltd.). Scanning electron micrographs were taken using an Amray 1810 Scanning Electron Microscope (SEM) with LaB6 electron source. Specimens were sputter-coated with 20-30 nm gold/palladium alloy 60:40 wt% in a Cressington Scientific 108auto/SE. During the coating process, the samples were tilted and rotated to ensure uniform coverage. Images were cropped and enhanced using Photoshop CS2 Version 9.0.2® (Adobe Inc.). Morphological terminology employed throughout follows Bolton (1994) Brown, 1973: 179.] A complete diagnosis of the genus is provided by Bolton (1999 Bolton ( , 2000 . 3, 5, 7, [17] [18] [19] Formica armigera Latreille, 1802: 244, pl Polymorphic. Head wider than long, heart-shaped. Mandibles linear and elongate, each with an apical fork of two teeth that overlap at full closure, of which the ventral tooth is the largest. Inner (masticatory) margin of mandibles lacking any dentition but with a series of short, thick setae that differ from any other pilosity present on mandibles. Outer margin of mandibles lacking hairs completely or with very short, appressed hairs. Mandibles, in full-face view, somewhat long and narrow [(MW/ML')*100= 25-40] ( fig. 23 ). Palp formula 5,3. Depressions, adjacent to and ventral to the mandibular insertion, deep. Clypeus without standing hairs. Pronotal humeri with acute tubercles. Lateral pronotal spines bifurcate, the anterior tips larger than the posterior ones. Metanotal groove deeply impressed. Mesosoma glabrous. Petiolar node with an anterior-lateral pair of long spines and a pair of small but sharp tubercles, located underneath the anterior-lateral spines. First gastral tergite finely reticulate and devoid of any erect or semi-erect pilosity, sometimes with very short, appressed hairs. Color of head, mesosoma, and metasoma, usually red-brown to red-yellowish, sometimes dark red-brown or rarely bicolored; petiole, postpetiole, and gaster darker than rest of body.
Systematic treatment
Daceton Perty
Daceton armigerum (Latreille)
Range. This species is known to occur in the Terra Firma and flooded forests of Bolivia, Brazil, Colombia, Ecuador, French Guiana, Guyana, Peru, Suriname, Trinidad, and Venezuela.
The material examined conforms perfectly to the description given by Latreille (1802: 244) . Daceton armigerum has been studied extensively by Wheeler & Wheeler (1954 , description of larvae), Wilson (1962, ecology and behavior) , Blum & Portocarrero (1966, trail pheromone and venom) , Hölldobler et al. (1990, chemical communication) , Moffet & Tobin (1991, physical castes) , Groenenberg (1996, mandibular mode of action), and Bolton (1999 Bolton ( , 2000 Bajo, 02º16'N 73º48'W, 12.xi.2002 Bajo, 02º16'N 73º48'W, 12.xi. to 5.i.2003 Meta, Villavicencio, iii.1984 Worker variation. Most of the within-species morphological variation in D. armigerum workers is manifested in the form of the promesonotum and, to a lesser degree, in the forms of the petiole, postpetiole, and gaster. This variation includes: (i) Lateral spines bifurcate, the posterior spine projecting upwards and curving at the tip in major workers, whereas in small or median workers this spine not curving at the tip. In small workers the posterior spine is very short, almost vestigial when viewed in profile, but conspicuous in dorsal view. (ii) Short, simple, and appressed hairs present on the first gastral tergite in some individuals from Brazil and Peru. On other workers, hairs on the first gastral segment are absent. Daceton boltoni Azorsa and Sosa-Calvo, new species (figs. 2, 4, 6, 8-16, 20-22) Holotype worker. Measurements (mm): EL 0.66, GL 3.29, HL 3.21, HW 3.47, ML 2.34, PL 1.40, PPL 0.55, PSL 1.05, PW 3.13, SL 2.01, TL 13.9, WL 3.07. Indexes: CI 108, MI 73, PI 46, PSI 34, SI 58.
Polymorphic. Head heart-shaped; wider than long. Mandibles elongate and linear with apical fork consisting of two teeth of which the ventral one is the largest. Mandibles finely reticulate-punctate. Inner (masticatory) margin of mandibles with long hairs, lacking any short, thick hairs. Outer margin of mandibles with some decumbent hairs. Mandibles, in full-face view, somewhat short and stout [(MW/ML')*100= [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] (fig.  23) . Dorsum of clypeus with suberect to subdecumbent hairs. In some intermediate and major castes, dorsum of head with a small but conspicuous ocellus. Ocular carina absent. Ocular crest, in lateral view, with 1-3 FIGURES 7-13. Scanning Electron Micrographs of workers of: Daceton armigerum (7) and Daceton boltoni (8-13). 7-8 lateral view; 9-10 mesosoma in lateral and dorsal views, respectively; 11-12 gaster in lateral and dorsal views, respectively; 13 head in lateral view. erect, simple hairs. Antennal scapes not surpassing the posterior margin of head. Antennal scapes slightly thickening towards the apex, finely reticulate and shiny, and with most of their lengths covered with sparse decumbent to subdecumbent hairs. Base of mandibles, in lateral view, finely reticulate-punctate and ventrally rugose, rest of lateral margin of mandibles smooth and shiny. Sides of head lacking a broad gap between bases of mandibles and margins of head capsule when mandibles fully closed (except in two minors studied, in which case there is a narrow gap). Depressions, adjacent to and ventral to mandibular insertion, shallow (much deeper in D. armigerum).
Pronotum with a pair of humeral tubercles that are more carina-like and a pair of lateral, single-tipped (rather than bifurcate) spines. Propleuron, in lateral view, strongly angulate. Posterior portion of promesonotum with a pair of low tubercles. Promesonotum with at least two pairs of standing simple hairs. Metanotal groove weakly impressed. Propodeal spines long and somewhat curved inwards (U-shaped) when seen in fronto-dorsal view. Propodeal spiracles appearing, in dorsal view, as lateral prominences of propodeum; opening of propodeal spiracle longer than wide (oval).
Peduncle of petiole long. Anterior-lateral margins smooth and shiny. Dorsum of petiole anteriorly with a pair of small spines that project latero-posteriorly. Disc of petiole finely reticulate-punctate, lacking a second pair of tubercles or spines. Postpetiole, in dorsal view, hexagonal. Disc of postpetiole finely reticulate-punc-tate and with appressed hairs. Posterior margin of postpetiole, in lateral view, angulate. Dorsum of first gastral segment mainly with subdecumbent to decumbent hairs in addition to some appressed hairs. Paratype workers. Measurements (mm): EL 0. (29 measured) .
Holotype worker, Peru: Loreto, Iquitos, ACTS Field Station, Canopy Walkway, 03º15'00''S 72º55 '12''W, 20-24.iii.2006 (F. Azorsa) . [Deposited in MUSM.] Paratypes, 14 workers with same data as holotype; 15 workers, Brazil: Amazonas, Hwy ZF 2, Km 19, ca 60 Km N. Manaus, 02°30'S 60°15 'W, 16.viii.1979, Terra Firma (T.L. Erwin et al.) . [Deposited in BMNH (1), IAvH (1), ICN (1), MCZC (2), MZSP (2), MUSM (6), USNM (16).]
Non-paratypic material examined. 6 workers, Brazil: Amazonas, Manaus, Reserva 41 WWF, iii.1992 (F.P. Benton) [CPDC] .
Gyne and male. Unknown. Range. This species is known to occur in Iquitos, Peru, and Manaus, Brazil. Etymology. It gives us great pleasure to name this ant in honor of Mr. Barry Bolton for his extensive contributions to the study of ant taxonomy and, especially, to the taxonomy of the tribe Dacetini. His worldwide revision of the tribe Dacetini is a monumental, well-documented work containing well-executed SEM micrographs and a very user-friendly taxonomical key that facilitates identification of the many miniscule, curious species of the tribe.
Habitat. This species seems to be an exclusively canopy-dwelling ant. The Peruvian specimens were collected on a Sloanea sp. (Elaeocarpaceae) tree.
Worker variation. Among the specimens studied, some morphological variation has been documented, including: (i) All castes with sides of head lacking a broad gap between bases of mandibles and margins of head capsule when mandibles are fully closed, with the exception of the two minor workers studied, in which case there is a narrow gap. (ii) Erect hairs on the ocular crest are present in all workers examined. However, the number of hairs varies among specimens. We suspect that these hairs are fragile and can be easily lost, which may account for the variation observed between specimens. This seems also to apply to the standing hairs on the median promesonotum and behind the posterior tubercles of the promesonotum. (iii) Humeral tubercles are strongly reduced, sometimes forming a carina or absent, especially in smaller workers. (iv) The propodeal spines of all of the Peruvian specimens examined converging at the tips (U-shaped, when seen in fronto-dorsal view), whereas in most of the specimens from Brazil the propodeal spines are diverging, more like the state in D. armigerum. (v) Petiolar spines short, almost absent in the smaller castes. The petiolar spines are more developed in the specimens from Brazil. 
Key to the species of Daceton.
Pronotal humeral spines bifurcate, the anterior tip larger than the posterior one ( fig. 3) . First gastral tergite without standing hairs (sometimes with very short, appressed hairs) (figs. 3, 7, 17-19) . Mesonotum and metanotum divided by a strongly impressed metanotal groove ( fig. 3) . Inner (masticatory) margin of mandibles with a row of short thick setae ( fig. 5) (figs. 4, 10, 14) . First gastral tergite with suberect to subdecumbent hairs (figs. 4, 8, 11-12, 14-15, 20-22) . Mesonotum and metanotum divided by a weakly impressed metanotal groove (figs. 4, 10, 14) . Inner (masticatory) margin of mandibles lacking a row of short thick setae ( fig. 6) 
Discussion
The worker caste of Daceton boltoni shares many important character states with that of its sister species D. armigerum, including the heart-shaped head, the large eyes located on a low cuticular prominence (Bolton 2000) , the number of apical mandibular teeth, and general habitus (figs. 1-8). Daceton boltoni differs from D. armigerum by the absence of a specialized row of thick setae on the inner (masticatory) margin of the mandibles; by mandibles that are slightly shorter and more stout, which could indicate differences in prey preferences between the two species (B. Bolton, pers. comm.); by a broad gap, when seen in profile, between the bases of the fully-closed mandibles and the margins of the head capsule; by shallow depressions adjacent to and ventral to the mandibular insertions; by long and simple lateral pronotal spines; by a weakly impressed metanotal groove; and by subdecumbent to decumbent hairs on the tergite of abdominal segment IV. Behaviorally, D. boltoni appears to be very similar to D. armigerum. However, drop tests conducted at the type locality indicate that D. boltoni individuals exhibit weak and inconsistent aerial gliding behavior relative to those of D. armigerum (S.P. Yanoviak, pers. comm.) .
These characters strongly suggest that D. boltoni is a distinct species rather than a variety of D. armigerum. These character states are consistent across all 30 specimens examined from two distant localities in South America (Iquitos, Peru, and Manaus, Brazil) where both species co-occur. No intermediate forms were observed to suggest that the two forms are conspecific. Rather, D. boltoni is sympatric with D. armigerum. Although its known distribution is currently only two locations in the Amazonian forest, it is possible and indeed likely that D. boltoni shares a broadly overlapping distribution with D. armigerum.
The discovery of a new species in the heretofore monotypic genus Daceton, a widely distributed genus of large and conspicuous ants occurring in most South American rainforests, suggests the possibility of a similar pattern in two other ant genera currently regarded as monotypic and likewise widely distributed, Paraponera Smith and Gigantiops Roger. Individuals of these monotypic genera are, like those of Daceton, large and conspicuous. It is well worth considering that, as with Daceton, these features may have blinded myrmecologists to the possibility that these "monotypic" genera consist in reality of multiple cryptic species.
